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e> © At-tffe&Siff **a*te*-e& a«ft©Kftr«ffi 

[0 0 0 1] 
[0 0 0 2] 

^^f>A^bfc^:^Ktt$^T^=&fT^S^M^ 
5. 

[0 0 0 3] SltMflJEfi^^lBCtiTN 
[0 0 0 4] fcRM£j#LT, d^ffifeffl^ 

t, ^My* h '*7h^*we.n5 (d. 

L.White and G. N. Taylor: J. 
Appl. Phys. 4 5 4 7 1 8 1 9 7 4) 0 Z. 

^7 t l^ftl^5^ti'^ (Tohru Koizu 
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mi and Tatsuo Uchida Proc 
eedings of the SID, Vol. 29 
/2. 1 5 7, 1 9 8 8) , 

[0005] zo^^umitm^^^ tfci^- k-c 

M»h7yy^^ (WT, TFT £§£T) 1 * 
^t^SS2©fI0T^ , 5, g| 1 Wig! 1 0t:^ 

trass* x i -x i A*e>ji;fc»T®Bi-e&£<» #^*frfcrcz> 

asceoy- h a*ESI3 j^swr^frt-ffttt^n, y— h 

^ 5„ y-hA*E*63tt, 5££*li:LT«tELT^S. 
[0 0 0 6] y- h«ffi4£SoT&;&2±6D:£S(3£ 

<t>"; (siN x ) , sifty^y (S i o x ) 
36*€>asy-nfe»lR5*^fiSsnTv^s. y-Mi 

4©±^fiDy-Hfe»IR5±Ctt, (U* 
T, a-S i taE-T) * #JgJ6s"J=iy, CdSe^cJf 

^8^MMt$HT^£ 0 KU^fyti8©^l 
6 fcS*fftl©*fgastwtt. I TO (Indium Tin 
Oxide) j^tjas^SfiQ^iftSnT^S. 
[OOO7]01OC^tJ:9i;, V-7^i7t:tty 

- h a*e» 3 KuKr&oy- h &*i^5 £&^-tr3£lrr 
£7-;^;*Em 0^^£nrv^ o v-*a;*e 

y-h«@4, y- ##f*:ee, 

40 @s 7 fcefcl/ K U-< V^ffi 8 (£T F T 1 Ic^fK L, iTF 
[0008] 0 1 0*5cfct/E[ 1 1 13^1" TFT 1 

-5 s«z 2 * satsiflfc n ^ ^ e k t ct o t -r n , 

^Jgt?^-TS(^^ , ?TAj:< , y- h^^5fe^)V^^ 
-?:©±t3[H10fe^J5)cT5^A ? *>«>o — JKC fr^^ 

[0 0 0 9] 

50 [^M^ftt J=-5fcr-6i*jia3 SI 1 O*sJ;t/0 1 1 iz 
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*A*Ej&l 0fc#^iib&V^3t;:fy^9 a^^tS 
n-5 c TFTl±KKtt«ffi9*:^ii*Lfc»£\ 
y-7«|7fcKMytl8i:^aU TFT1A* 
^'^ymHX^iU^t:^^ TFTl 

[0 0 1 0] ^0»fi=firlRl±"rsfc«>tz:tt, sttrn® 
9(±;*£VM3:ifjfr3: bl\, ftiatri), ±ife©J:-5trRI* 

Wl^6f, Kftfaffi9©M»fd«/hS<, t^^t« 

mat® < . ^mm^m^m<o^^tm^t v^ ? 

[0011] *^M0B«jtt, _LiE©RgS 5 fe#ftU, * 
COO 1 2] 

frbT^©fcfc©©ffi£ft;!jnT£3IEbW@fc£^J5S 

T^tt&^-rsttitsaife^jEfibTflifiRsniSJwai 

5ll5lbBffitS(fSBSftr«ffii:©»««i5*l^<«*SK, a 

asi^isbfc^^->^i«E»ttap^J5E*ntcv>«t-5(r 
E^jsnfc]«3fc¥S&^bTBi3t-rs3i;-e, 
ft-ssakoeiasftE^jbT^fisrsiei:, ttiieasp* ^ 

CMtSIgk, =fe-i-tf^t*4*1»4:bfcRltfH?fta 

coo i 3 ] iutc, #&w©fisffico^T3Siiirrs. 
co o i 4] #iswi::ftx.tf, 

it^ffit^iiHibmsifc^j^sn, 

teSTCi&O, iUJfe0flfc^TS«*3«tt/^Saffi=£:^bTA 

^^ift?iemsnsifiB5iiiibaffi(±, *s*r«ffic* 
coo i 5] ^wcfc^Ttt, fflrgHStrsffitt, nine 50 
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ts:ki:J:ot, &6^£^&^©Alt?ec#l-U 
^iSMcSE*^riRi^»SL-r5^®@fi^«3!iabT^ 

[0 0 16] ifciiagES&rwffifc^iinbSffifctt, 

mffi&^i" siisibmffiK^wan*^ fctt 

©«tfeisan-rsr fc**Rit6t?*>»?, ^©3BPffi^iRi±t- 
f^tssl^m@i:5l[H]bm@i:©^s^^ : S:f^v^ 

T£}SI5£^J#bTV^/c#>, ?|[HlbS©A^e»#SI*m© 
[0 0 17] 

C#S^©»£©^Ii] 0 1 ti*:^^©— HIS^Tab?> 
3 1 _t£, ^nA, ? y^;v&£?^e>j££ 

n&©y- h/**E8S!3 2^sw- :s PfTt'^tt?>tu y 

£ 0 y- h ;**Ettt3 2B\ ^SitLTliilt^ 

COO 1 8] y- hm@3 3£^oTStg3 1±0^M 

g J fb-> V =J V (Si N X ) . »J n y (Si 

O x ) 1z¥ti* hte<S^3 4^MSnt^ 

£<, y- h*ffi3 3©_h^f©y- Hfe*K3 4±Cti, 

mr, a-si tier) , #^^^> i ; 

Vn£ 0 *MFft:jV3 5©MSaSSPCtt, a-S i *4^e>JSK 

[0 0 19] ^2!3tJ:?t:y-Xli3 y 

Ei^3 9^, y-^M3 6 tig^©^S"C^J5ScSnT 
V^-5 0 y-hmffi3 3, y-HfeSBi3 4, ¥3*fM3 
5, y-7^ffi3 6fe«ti;KU'fyti3 7tt»Ih7 
y^X^ (l^T, TFT fci£*f") 4 0«U iTF 
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CO 0 2 03 TFT4 0#ffl«Sn;fc£ffi3 I ±\Z\t, 
&&<D£hB4 2 a^iEt63^^^ h *-;V4 3 #7^ 

j5Ssns«tt%i$fcv>T, ^ffiflijfc^jfcsnxv^o ass 

&2tlT^2> 0 #«f£SK4 flSJS4 2atri£C 

fcfifflU 2 b#£C6„ K W 73B#C&, ^ 

h *-;V4 3^^J5Sc$nTV^o ttM4 2 

5*1, R|[ Sffi 3 8 fi 3 ^ ^ ^ h * - ^ 4 3 i: is V n T K 

|4 4«5tl^ 

[0 0 2 1] SI*S@3 8ti, 02tr7^Sn5«t'9Cy 
- b/^@M3 2 0— -$i5J;tf 7 — :*^;*ffiiBSt3 9®— 

fip c *«ft»R 42^iTifi$n^^9(:^$n 

8 tfSfctt C t&IS^IS % &~?iS H TSf * A t < 1" & - 

[0 0 2 2] &&4 5_htrte, *7-7-fH4 6^ 
IJWo *7-7^V^4 6©Sfi3 1©Mtffi3 
8C^(oi-r5&e(rti, v-tf y*£fctt^'J->'c0'7 ^ 
;^4 6a«5n, Rftf*ffi3 8tC*H6lLftV^firH 
i:tt^7 v ^©7 >f 4 6 b^jSSnSo 
^^4 61©Mi:ii, I TO (Indium Ti 
n Oxide) frif ^?>J5ES3gW&mffi4 7 , 
*0_h£ttEl«]Bg4 8«$ns« 

[0 0 2 3] MS®3 U 4 5tt, SltSffi3 8 4:7-f 
;U?4 6 a fctf— SfeT £*ffr £fc>^e> 

n, rac»Efi4 9#&AsnTKi«M^gB3 o# 

[00 24] 0 3tt^ *5cfcl/®2C^£n*M54 2 
aft^r-rsSI*«ffi3 8£S*£3 1 XC^J5JtT£^JE» 

^^M-rsx^Bi-efeo, 0 4(*Bi3(r^r^j5?^ 

^^^-rSBrBHT?* 1 ?. 05&030Xga 
e>n-5^^^5 1 ® s FM0'Ca&§ o 04 (1) &030 
Iga4^U 04 (2) tig!3«I@a5^L, 
04 (3) li03©X@a6£^U 0 4 (4) (203 
Olga8^L, 04 (5) «i]3©Xga9^L 

[0 0 2 5] X^a 1 T(i^7^«:4f^e»J5£S3te«tt© 
Sfe3 l XtrXv'N 0 ^ * <; y^t:i^T3 o 0 0 A<dM- 

■7 7 ^iScfc l/x ^ v ^ <fc -pT/^ — — >^£rtrVv 
FyUffii3 2*3<fctfy- h^©3 3^t2)o 
Iga2T'{i, y 7 X7CVDSt:J:-3T4 000A© 
j?3CD^b'>'; 3 v (SiN x ) a*e>j££Y- Hfrff^ 
3 4Mt§ 0 

[0 0 2 6] ISa3tli^l3 5 1 0 
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OOACDa-S ilt:, n v ? ^ HJI4 1 i:fr£J?S 4 
00A^)n + Ia-S i £ - ©J[@-eiI8EfcJ lzMi£? 

^J^$n^n + S[a-S i/g&cfct/a-S 
*-->^£fTV^ ¥a*frJB3 5*5^^3 V*^ b JS 4 
1 ZMtfLTZo X©a 4T-(i, S®3 1 0£®CJ¥S 2 
0 0 0 AcD^'^xV^JS^^Av^^fe^ctoT^JSK 

-7t@3 6, KU-{yfi3 7^J;t;y-^/UEi 

3 9«L, TFT40MtS o 04 (1) **, 
if? Xga 4^t©MHT^TFT4 0«^tlfcl 
^3 1 ©Bfffi0"C*>So 
[0 0 2 7] Iga5m TFT 4 O^^JSSLfcS^ 
3 1 ±£W^i8&»J3BTfca* h h (OF PR 

-8 0 0) £ 1 2 0 0 A<D&2\zmftL, 05i:^3n 
5 1 £ffll^T. 04 (2) H^Sn5J:^:i!!i 
^4 2a?:Mt6o 77^5 1Cli, ^T^TR^ 
©3a3t1S«5 1 a, 5 1 btf^&flyc^J5SSnT^5o 
3SE?t««5 1 a D 1 l±, 5«^i&5 1 b© 

Ii©t$D2.t0^^:^<M^nTl^ o tztZtf 
20 D 1 ^ 1 0 f/mtfeD, D2li5/imT^^o 

[0 0 2 8] #SgJE7#ltB"TM±, 2S0^7"6mi§S(5 1 a, 

5 i b&^T&-?x? 5 i zm^tzttn^h, -?x?s 

«fc<, afc3ttfflU±©R^"C** 7X^51(5, 

*sc mytffl&s 1 a. 5 1 bzmj&Lte^xoiz-m 

^ h ^-;V4 3l^t:^4 2 a 

[0 0 2 9] X^a 6Tti, S&3 1 X^Strtf 1 ; * 
50 KM§£ 1 ym0f$t:i^l, 04 (3) iZTjkZnz 
i9t:«Il4 2Wt^o Iia7m *h 

*fj^4 2C^y^ h * — ^4 3 %M$.TZ>o 
[0 0 3 03 lla8m £iffl4 2 b£^f£^1« 
^4 2X^MtZ04 (4) C^Sn^J:-5t:7;M- 
*A*e>]aa&|«jfc&^J5SU Iia9t«04 
(5) ir^Sni <fc-5t~flg|5 4 2 b±lz:KftS®3 8£ 
y^--V/t$, g|*«ffi3 8H\ ^r«Hfe»J8E4 2C 
WJtlfc^^ h^-;V4 3^^LTTFT4O0 

40 K^'^>'«ffi3 7^:j^l^ntv^^ >0 sitii3 8 0A o 

e?J^^0^4 2 a ti, Sfife, 7;W5-^AOx-y 

[0 0 3 1 ] fi^4 2 a^^^ii. ^^51 <£>7W, 

50 [0 0 3 2] 0 1 tr^5n^fife^<Z)S«4 5 (r^fiJc^n 
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&m@4 71*. fci:^.« I TO^e.J5gO, 1 0 0 

I®3 8, 4 7±©E^44, 4 8(i, 

V^i 1 2 ym©X^-^£^AL/30^L&V^^&i/ 
<fc^TSM4 9j&*&ASn*. $^4 9 £: LTti, fcfc 

^ttfHfefe*%ffiAtfcy^ (^A^tfc 

8k j&p^ ZLI 2 3 2 7) Ufr? 

^p°o^ S8i i) ^4. s^AUfctofcffl 

[0 0 3 33 06 (±*^W©SftfS!JRfi^SB 3 0 © 
ilitsat?* 1 ?, 0 7&0 6©Xg£I&EiST£&T@0''e 

x#b l -eti, 07(1) kl^-tj^kjps l. 

G$p a p£ 70 5 9 
7 1©-^®^ ftfflStfcfflflg-Ci&S h*t*4il t 

T, fctAtfOFPR-80 0 OfCKJSffcifcSl) 
Kl±5 0 0 rpm-3000 r pmtXtf>n- h c 
cfcoTM-TSo *Sli6^figt?Ji, 3 000 rpmT3 
OI^MaU US?* h 7 25:1. 2 # mJ5S^ Lfco X 

-:7U Iib3T*tt, 07 (2) Jd^f £ "5 f::. V>> 
Xh72±t;H^©I^15 1a, 5 1b4tt4* 
h?^^51 &ffijatTB^&frV\ Iib4tli, 0 
7 (3) Cit±ac , l/^7h72S:i!lftU SS7 1 

T. 2. 3 8%CT)NMD-3 (JftJ^tShSO £fflV^ 

[0034] IPMb 5 T'ti, # v 7 1 _LG9ft3tf 7 

4%$F£ L<(*1 20t-2 50tT«It§i:, 0 
7 (4) i:^Sni J:dC^^t:nTite>^^£ ] ^7 4 
^J5RSn*o 1 8 0TC-C3 O^H* 

mm^ft-otzo ISb6tl±, 07 (5) C^T^dtr 
dh^5 7 4%^j£Lfc3&K7 1 ±HtMii7 4 a £^ 
fiSLfeo *«36ftj»K7 4ai: LX\t, 'J >f 5 KWJ©% 
£F^L<&920 r pm-3 5 0 0 r pm"C2 0®T$z 
t*>=>- M^oT^TSo *m6^fi|-Ctt, 220 
Orpmt2 0#r«L, 1 m0JP£ 
7 4a%fiRRlfc. tW!7 4ai;H 
IfcCtz£iW3iCZ>i}K £h&7 4 Z>o 
Igb7m 07 (6) £^TJ=-5C^«*6&K7 4 
a(:^Sig7 5?:Ml/co £SS*18S7 5 <Z>J¥S li, 
0. 01/im-l. 0//mgSA^lT^5 o *HIJ^ 

»R7 5^Lfc, &mmm7 5£LTi$, 7;^- 

So &JH8i&7 5tt, ^7 4Hf^T^$nM 
«7 4 a±KJ#jS£ftTl*3fc«>* fl^7 4CJtEi: 
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fc^flij5tcR^©flS57 5 afe*LTV^S 0 UUiKJ:-* 
TW70^/Co 

[00 3 5] H 8 tt, RJKffi 7 0 CDMtt©«$: 

P>n4SS3K 4 5:fc«fct/?gf&4 9JB0JB#r^«, # 
5T*ab£ 0 Sltf7 0©fIt:M4 9iJ:A 5 

M^M^I^l, =*c^*»IS-C**JB*r* 1 - 5©3£ 
^IS«77^^^T^7XS«7 6^®7 0 
M7 0t!)Rlt^itU;o Z.<J> 

So 

[0 0 3 6] 0 8K^-r«k-5K:, S*fWtt©iffl^tt, S 

M^7 0trAfft£AI«7 9<DWt$L?t8 0£* b^A- 

^^-^7 8ttaits;tt:j;oitT^n^o sit® 

7 0t:tt, ^0i*^[:^lM^^^TAIf^79* 5 
AttTSo * h 7 8tt, ^IiH7 5±(Z) 

A*tf&7 9^^tt$ns^^assM^7 OOifeJIft^riSl 

£0 h i)V**-9 7 8-C&JRWIK7 5 fc: ±*ffca*&8 00 

[0 0 3 7] 09tt, A^I^K^Si:©^ 
^t^77I^?» 0 A|[M^t$)?)A^7 9©^tt 

frho)mm£LTmztix\^z>o 6 = 7 0° ofcrnmrn 

§P1, # = 60° c7)Stt^S^P2, 0 = 4 0° 4>£ 
|*3fifi*P3, 5 = 3 0° ^W^P4, 0 = -3 
0° ©SttSa^^P 5, £--4 0° ©MI^P 
6, ^=-60' ©MSfeP7, <9=-70° 
50 £ft£££P 8"C^LTV^o 

[0 0 3 8] 09T&, Kfbv^v"* ACDS^Sfeffi 
0^ttfti5:ll8 1 -e^L-Cl^So 5 = 3 0° © 
MtP4(i, 61 = 3 0" <Dmk-?4f**s??J*<DB.m 
$&gP 1 0J= 0 fcffinT&O, $=-30* ©S&f^S 
*j£/c0=-3O° ©Iftvn^^ACSIt^IPl 

1 «f5tftnt^5c:i:^So 

[0 0 3 9] U±0J:-5tC2|s:|lit^filtZJ=ntf, mtk<D 

SfiSIU 2 aJidiMU 2 a trr& o XB$.£ntz&^4 
40 2 b^%t^Mii4 2±t:, MU 2 bfcftofc 
KM3 8Mt^, fi^4 2a©^^iit^ 

[0 0 4 0] $7t, t£h^4 2 a ^JSlEtS* h Uv^ h 

^^rsta^4 2 a <Dmmn&* &&^WfflT & ^ £. 

j&*-C£, ^nnJ:'9R*r3S«<i!)A»^5ft#tfe=g:SJfflI-C 

4 2©ti^I|:?;^^^^tt:J:-3ti, ^tt^S^r 
50 OTttS^fc^itgL-ri^c 7^^5 1fflIW 
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5 1a, 5 1 b<D&tbZ>m&%:$£7LZ>^£^£ } 0, IES 

I* j53c ft <z> ± ar s =& t» B\ n r * - * 5 £ a <> 
coo4i] s/t, i:m@4 7 tarata 

ffifiPflnLfc*-^ &S£ifi (5 = 3 0° ) j&»e>A3*Lfc 

[0 04 2] **iE^liB©H*fil*a*^Se 3 o -r 
(4, S©3 1 CDS*f«ffi3 S&J^jSSLfciStf, flSi&Effll 

#6n§ 0 *SUfiJ^ll8T*tt, ^3 
^I38W 9 4 91I, t3!tt)^«i49SCB 

2b©SSJ4t;i/J?SJ:0t/hS<, ft 354 2 b 2)1^ 
[0 0 4 3] Z^lZ^mMBrnX'te, «M4 2© 

*Mi42i:lT,t;'J>f 5 KHSI^fc 
[0 0 4 4] fc*5, ffigB^iS^lffiEfc^-Ctt, 3^*- 

njRfi^seccta^^tfea^^-K, Mist* 

ITTFT4 0 £M W^^Ko^TU^ tfc 
fc^xtfM I M (Metal-Insulator 
-Metal) 

[0 0 4 5] 
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[0 0 4 6] »)KK±c£8mK&^si-afc 

£*£<7WC£\ EN§P^£9 0%&±C-f S-fc**'? 

[01] Hit^lg"e*sKitii?ftft^SB 

3 OOlrI0"C*)2>. 

[0 2] 0 1 £^£n£St£3 1 OD^PS^T-ab^o 
[03] 0 1 *5J;J/02tr^$naa§ii4 2 a&ftS 

So 

[04] H3c^-r^fiR^ifeS:KW-rsBfieia-e*)S* 

[0 5] 0 3O9X@a 5Tffl^577^5 1 ©fflit 
20 $>Z> 0 

[0 6] ^^0^M^^Sfi3 O0RiW 
[07] i6©Xf?rf^t^»TMT^^ 0 

[08] gang 7 o0Kftn*tfe©»j3e&%i5iwr«»Hs 
[0 9] xmnme t&m&&t<Dm%*^?? : 7yT* 
[01 o] T^r^vf y ^^^■^t3fflv>e>ns^'f 

[01 i] 01 ocotmx i - x i ]6*e»^,fcWf 

M0"e*So 

3 o s^m^^^e 
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3 8 Mi^m® 
42 ^rnimm 

4 2a, 42b £i35 

5 1 * b 
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